Protein kinases and phosphatases modulate c-fos expression in rat hepatocytes. Effects of angiotensin II and phorbol myristate acetate.
In isolated rat hepatocytes angiotensin II and phorbol 12-myristate 13-acetate (PMA) induce the expression of c-fos. We studied the possible transduction pathway(s) involved in this effect using inhibitors of serine-threonine and tyrosine protein kinases. Calphostin and staurosporine, inhibitors of protein kinase C and other serine-threonine protein kinases, block in a dose-dependent manner the effect of angiotensin II and PMA. Interestingly, genistein also blocks the induction of this proto-oncogene, suggesting a role for tyrosine protein kinases. Inhibitors of serine-threonine protein phosphatases, such as okadaic acid, microcystin LR and calyculin also induce c-fos expression. These data suggest that protein phosphatases exert a tonic inhibitory control of c-fos expression. The effect of these phosphatase inhibitors were not blocked by staurosporine, calphostin or genistein. Our results suggest that the expression of c-fos in rat hepatocytes is regulated by complex phosphorylation-dephosphorylation cascade(s) probably involving serine/threonine and tyrosine protein kinase and protein phosphatase activities.